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PREFACE 


This  report  was  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 
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Tamarack  Lake  Dam  "B",  Crawford  County,  Pennsylvania 
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Mud  Run 

Inspected  29  November  1978 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Tamarack  Lake  is  impounded  by  two  separate  dams  at  opposite 
ends  of  the  reservoir.  Tamarack  Lake  Dam  "B"  is  located  at 
the  southern  end  of  the  reservoir  and  Tamarack  Lake  Dam  "A" 
is  located  at  the  northern  end  of  the  reservoir.  Tamarack 
Lake  Dam  "B"  is  a homogeneous  earth  dam  designed  by  the  Soil 
Conservation  Service  (SCS),  U.S.  Department  of  Agriculture. 
This  multi-purpose  reservoir  and  dam  is  presently  owned  and 
operated  by  the  Pennsylvania  Fish  Commission.  The  dam  has  a 
crest  length  of  425  feet  and  a maximum  height  of  21  feet.  A 
6-foot-high  dike  was  constructed  in  a saddle  area  to  the 
left  of  the  emergency  spillway  channel.  Tamarack  Lake  Dam  "B 
is  classified  as  a "High"  hazard-" Intermediate"  size  dam. 

The  dam  was  found  to  be  in  good  overall  condition  at  the 
time  of  inspection. ^Several  minor  items  of  remedial  work 
should  be  performed  lir-the  near  future.  These  are:  - 


1)  Periodically  inspect  the  seepage  area  to  identify 
if  a change  in  quantity  or  the  exiting  of  muddy 
water  from  this  area  occurs  and,  if  necessary, 
conduct  a detailed  study  of  the  situation  and  take 
appropriate  remedial  measures. 

2)  Remove  the  vegetation  from  the  downstream  channel. 

3 ) Repair  the  animal  burrows  in  the  embankment  and 
establish  a rodent  control  program. 

4)  Place  additional,  properly  designed  riprap  (or 
other  appropriate  measure)  along  the  plunge  pool 
to  reduce  the  erosion. 


Emergency  procedures  should  be  developed  by  the  owner 
including: 

1)  A detailed  emergency  operation  and  warning  system 

2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 


3)  When  warning  of  a storm  of  major  proportions  is 
given  by  the  National  Weather  Service,  the  owner 
should  activate  the  emergency  operation  and  warning 
system. 

* 

Hydraulic/hydrologic  evaluations^- performed  in  accordance 
uxth  procedures  established  by  the  Baltimore  District,  Corps 
of  Engineers,-  for  Phase  I- Inspection  Reports,  revealed  that 
the  spillways  will  pass  the  Probable  Maximum  Flood  (PMF) 
without  overtopping  the  dam.  The  spillways  are  therefore 
considered  "adequate."  
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
TAMARACK  LAKE  DAM  "B" 

NDI  No.  PA  00746,  PennDER  No.  20-47B,  SCS  No.  461B 
SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority  - The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the 
United  States . 

b.  Purpose  of  Inspection  - The  purpose  of  the  inspection 
is  to  determine  if  the  dam  constitutes  a hazard  to 
human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances  - Tamarack 

Lake  is  impounded  by  two  separate  dams  at  opposite 
ends  of  the  reservoir.  Tamarack  Lake  Dam  "B"  is 
located  at  the  southern  end  of  the  reservoir  and 
consists  of  a main  embankment,  emergency  spillway 
channel,  riser  intake  and  outlet  conduit,  and  a 
saddle  dike  located  to  the  left  of  the  emergency 
spillway  channel.  Tamarack  Lake  Dam  "A"  is  located 
at  the  northern  end  of  the  reservoir  and  consists 
of  a main  embankment,  emergency  spillway  channel, 
riser  intake  and  outlet  conduit,  and  a diversion 
dam  located  to  the  left  of  the  emergency  spillway 
channel . 

Tamarack  Lake  Dam  "B"  is  a homogeneous  earthfill 
embankment,  21  feet  high  and  approximately  425 
feet  long.  A filter  blanket  with  two  drain  outlets 
was  installed  in  the  downstream  embankment  below 
the  berm  and  downstream  toe.  Both  Dam  "A"  and  "B" 
are  constructed  with  a two-stage  inlet  riser  unit 
and  30-inch  reinforced  concrete  outlet  pipe.  The 
riser  unit  for  Dam  ”B"  consists  of  a first  stage 
inlet  (1.75  feet  by  2.5  feet)  with  a crest  elevation 
of  1216.0  feet  (normal  pool).  The  second  stage 
opening  for  the  Dam  "B"  riser  unit  is  an  overflow 
weir  on  the  side  walls  of  the  unit.  The  crest 
elevation  is  1218.0  feet  and  is  15  feet  long.  The 
riser  unit  for  Dam  "A"  consists  of  a first  stage 
orifice  (1  foot  by  1.5  feet)  with  a crest  elevation 
of  1216.0  feet.  The  second  stage  orifice  is 
2 feet  by  2.5  feet  with  a crest  elevation  of 
1218.0  feet. 


Both  dams  have  a vegetated  earth  spillway  channel 
with  crest  elevation  of  1220.0  feet.  The  spillway 
channel  for  Dam  "B"  is  150  feet  wide  at  the  base 
and  approximately  500  feet  long.  The  spillway 
channel  for  Dam  "A"  is  188  feet  wide  at  the  base 
and  approximately  600  feet  long. 

A 6- foot-high  homogeneous  dike  was  constructed  to 
the  left  of  the  emergency  spillway  channel  in  a 
low  saddle.  This  dike  does  not  impound  water 
until  the  reservoir  gets  above  El.  1219.0  feet. 

Location  - Tamarack  Lake  Dam  "B"  is  located  in 
Fairfield  Township,  Crawford  County,  Pennsylvania 
approximately  5.5  miles  southeast  of  the  center  of 
Meadville,  Pennsylvania.  The  dam  is  located 
approximately  3.5  miles  south  of  PA  Route  27  and 
5 miles  east  of  Interstate  79. 


Size  Classification  - The  maximum  height  of  Dam  "B" 
is  21  feet.  The  lake  volume  to  the  top  of  the 
dam  at  El.  1223.0  feet  is  8150  acre-feet.  Therefore 
the  dam  is  in  the  "Intermediate"  size  category. 


Hazard  Classification  - Many  lives  could  be  lost 
in  the  event  o£  a failure  of  Tamarack  Lake  Dam  "B 
because  of  a few  homes  located  along  Mud  Run 
downstream  of  the  dam.  Therefore,  this  dam  is 
considered  in  the  "High"  hazard  category. 


Ownership  - The  dam  and  lake  are  owned  by  the 
Commonwealth  of  Pennsylvania,  Pennsylvania  Fish 
Commission.  Mr.  E.  Jon  Grindall,  Senior  Project 
Engineer,  Pennsylvania  Fish  Commission,  Robison 
Lane,  Bellefonte,  Pennsylvania  16823  is  responsible 
for  engineering  aspects  of  the  dam.  Mr.  Melvin 
Dinger,  Maintenance  Foreman,  Pennsylvania  Fish 
Commission,  Box  408,  Tionesta,  Pennsylvania  16353 
is  responsible  for  maintenance  and  operation  of 
the  dam. 


Purpose  of  Dam  - The  dam  is  used  for  flood  detention 
The  reservoir  is  used  for  fish  and  wildlife  develop- 
ment, and  recreation. 


Design  and  Construction  History  - The  dam  was 
constructed  in  1961  and  1962  by  Bell  and  Bell 
Contractors  of  Eldred,  Pennsylvania.  The  dam  was 
designed  by  the  U.S.  Soil  Conservation  Service  (SCS) 


h. 


Normal  Operational  Procedures  - Normal  pool  is 
controlled  by  two  low  stage  riser  orifices  at 
El.  1216.0  feet.  (One  riser  orifice  each  at 
Tamarack  Lake  Dams  "A”  and  "B" . ) The  second  stage 
at  El.  1218.0  feet  is  controlled  by  an  orifice 
2 feet  by  2.5  feet  at  Tamarack  Lake  Dam  ''A"  and  by 
a 15- foot-wide  overflow  ;ir  at  Tamarack  Lake 
Dam  "B".  Excess  flows  are  diverted  through  side- 
channel  emergency  spillways  at  both  of  the  dams . 
The  drawdown  facilities  are  operated  biannually  to 
insure  proper  operation. 

1.3  PERTINENT  DATA 


a.  Drainage  Area  (square  miles)  - 4.99 


b.  Discharge  at  Dam  Site  (c.f.s.)  - 

Maximum  Flood  - Unknown 

Tamarack  Lake  Dam  "B" 

Principal  Spillway  Capacity  . 

(Maximum  Pool  El.  1223.3  ft.1)  - 97.1 
Emergency  Spillway  Capacity 

(Maximum  Pool  El.  1223.3  ft.)  - 2368 

Total  Spillway  Capacity 

(Maximum  Pool  El.  1223.3  ft.)  - 2465.1 

Tamarack  Lake  Dam  "A" 

Principal  Spillway  Capacity 

(Maximum  Pool  El.  1223.3  ft.)  - 79.6 

Emergency  Spillway  Capacity 

(Maximum  Pool  El.  1223.3  ft.)  - 3047 

Total  Spillway  Capacity 

(Maximum  Pool  El.  1223.3  ft.)  - 3126.6 

Tamarack  Lake 

Total  Spillway  Capacity 

(Maximum  Pool  El.  1223.3  ft.)  - 5592 

c.  Elevation  (feet  above  M.S.L.)  - 

Design  Top  of  Dam  - 1223.0 

Minimum  Top  of  Dam  - 1223.3 

Normal  Pool  - _ 1216.0 

Maximum  Pool  (Phase  I Analysis^)  - 1222.9 

Emergency  Spillway  Crest  - 1220.0 

Second  Stage  Overflow  Weir  Crest 

on  Intake  Riser  - 1218.0 

Streambed  at  Centerline  of  Dam  - 1202.0 

Maximum  Tail water  - Unknown 


Elevations  are  based  on  Mean  Sea  Level  (M.S.L. ). 
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See  Appendix  D. 


d. 


Length  of  Maximum  Pool  - 
Length  of  Normal  Pool  - 
Length  of  Flood  Control  Pool 


At  Low  Stage  Orifice  Crest 

(Normal  Pool)  (El.  1216.0  ft.)  - 
At  Second  Stage  Overflow  Weir  Crest 
(El.  1218.0  ft. ) - 
At  Emergency  Spillway  Crest 
(El.  1220.0  ft. ) - 

At  Design  Top  of  Dam  (El.  1223.0  ft.) 
At  Minimum  Top  of  Dam  (at  Dam  "A") 
(El.  1223.2  ft. ) - 


3850 


5000 


6200 

8150 


8270 


At  Low  Stage  Orifice  Crest 

(Normal  Pool)  (El.  1216.0  ft.)  - 
At  Second  Stage  Overflow  Weir  Crest 
(El.  1218.0  ft.)  - 
At  Emergency  Spillway  Crest 
(El.  1220.0  ft. ) - 

At  Design  Top  of  Dam  (El.  1223.0  ft.) 


Type  - Homogeneous 

earthfill 

Length  (feet)  - 425 

Height  (feet)  - 21 

Top  Width  (feet)  - 12 

Side  Slopes  - Upstream 

El.  1223  to  1216  ft.  - 3H: IV* 

El.  1216  ft.  - 15  ft.  berm 

El.  1216  ft.  to 

ground  line  - 4H:1V 

Downstream  - 2.5H:1V 

(with  10-foot  berm  at  El.  1212.0  ft.) 
Zoning  - None 

Impervious  Core  - None 

Cutoff  - None 

[An  impervious  blanket  was  installed  along 
the  left  side  of  the  upstream  original 
stream  channel  (see  Plate  3).] 

Drains  - A filter  blanket  with  two  drain  outlets  is 
located  in  the  downstream  portion  of  the 
embankment  (see  Plate  7 for  location  and 
details) . 


H n 
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h.  Diversion  and  Regulating  Tunnel  - None 

i.  Spillway  (Emergency  Spillway  in  SCS  Terminology)  - 
Type  - Vegetated  earth  channel  located  to  the  left 


end  of  main  dam. 

Length  (feet)  - 500 

Base  Width  (feet)  - 150 

Side  Slopes  - 3H:1V 

Crest  Elevation  (feet  M.S.L.)  - 1220.0 

Gates  - None 


Downstream  Channel  - The  well  vegetated  discharge 

channel  exits  into  a heavily 
wooded  natural  valley  approxi- 
mately 350  feet  downstream 
from  the  level  section. 

j .  Regulating  Outlets  (Principal  Spillway  in  SCS 
Terminology)  - — ^ 

Type  - Two-stage  inlet  riser  and  30-inch  reinforced 


concrete  outlet  pipe. 

First  Stage  Orifice 

Crest  El.  (feet  M.S.L.)  - 1216.0 

Width  (feet)  - 2.5 

Height  (feet)  - 1.75 

Second  Stage  Overflow  Weir 

Crest  Elevation  (feet  M.S.L.)  - 1218.0 

Length  (feet)*  - 15.0 


Outlet  Pipe  - A 30-inch  reinforced  concrete  pipe 

supported  on  a concrete  cradle.  Three 
reinforced  concrete  anti-seep  collars 
were  provided  at  non-uniform  spacing 
near  the  center  of  the  dam  (see 
Plate  6).  The  remaining  sections  of 
outlet  pipe  were  not  provided  with 
anti-seep  collars.  The  pipe  was 
installed  in  16- foot-long  sections  for 
a total  length  of  113.3  feet  (including 
the  wall  section  at  the  intake  riser). 
Riser  Floor  Invert  Elevation 

(feet  M.S.L. ) - 1201.8 

Outlet  Conduit  Exit  Invert  Elevation 

(feet  M.S.L. ) - 1200.75 

k.  Drawdown  Facilities  - Drawdown  of  the  reservoir  can 
be  accomplished  by  a 21-inch  asbestos  bonded  bitumi- 
nous coated  corrugated  metal  pipe  entering  the 
upstream  face  of  the  intake  riser  unit.  The  inlet 


* 15-foot  length  on  each  of  two  sides  of  the  riser. 
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for  this  drain  is  located  approximately  45  feet 
upstream  from  the  riser  and  consists  of  a 6-foot- 
high  vertical  standing  half-section  of  38-inch 
diameter  corrugated  metal  pipe.  A galvanized  grating 
is  provided  over  the  upstream  half  of  the  intake. 

Flow  from  the  drainpipe  to  the  riser  unit  is  manually 
controlled  by  a 24-inch  slide  gate  and  valve  on  the 
upstream  face  of  the  riser  unit. 

Dike  - 

Type  - Homogeneous  earthfill  embankment 


Length  (feet)  - 300 

Height  (feet)  - 6 

Top  Width  (feet)  - 10 

Side  Slopes  - Upstream  - 3H:1V 

Downstream  - 3H:1V 


SECTION  2 - ENGINEERING  DATA 


o 

2.1  DESIGN 

Tamarack  Lake  Dam  "B"  was  designed  by  the  SCS  according 
to  its  standard  practice  for  structures  of  this  type, 
circa  1960.  Design  data  included  in  this  report  were 
obtained  from: 

1)  SCS  Drawings  No.  PA-461-A&B-P,  "Mill  Run 
Watershed  Project,  Multiple  Purpose  Dam 
PA-461-A&B,  Crawford  County,  Pennsylvania." 

Design  drawings  dated  May  and  June  1961. 

"As  built"  drawings  (with  major  modifications 
incorporated  into  the  drawings)  are  dated 
April  1962.  Copies  of  "as  built"  sheets 
3 and  11-14  are  included  in  this  report  as 
Plates  3-7.  Prints  of  all  the  "as  built" 
drawings  are  available  in  the  files  of  the 
SCS  Harrisburg  Office. 

2)  SCS  Drawings  No.  PA-461-A&B,  "Mill  Run  Watershed 
Protection  Project,  Crawford  County,  Pennsylvania, 
dated  May  1961,  Design  Hydrograph  and  Freeboard 
Hydrograph  sheets.  Prints  are  available  in 
Pennsylvania  Department  of  Environmental 
Resource's  (PennDER)  files. 

3)  "Mill  Run  Watershed  Work  Plan,"  report  prepared 
by  Crawford  County  Board  of  Commissioners, 

et  al,  March  1960.  A copy  of  the  report  was 
made  available  to  the  inspection  team  by  the 
Pennsylvania  Fish  Commission. 

4)  Dam  Permit  Application  Report  prepared  by  the 
Pennsylvania  Department  of  Forests  and  Waters 
(predecessor  of  PennDER)  on  2 August  1961. 

5)  "Design  Report  for  Mill  Run  Watershed,  site 
PA-461  (A&B),  Crawford  County,  Pennsylvania, 
Drawing  No.  PA-461-R,  4 sheets,  dated  15  June 
1961.  Available  in  the  files  of  the  SCS 
Harrisburg  office. 

6)  Design  information  and  calculations  available 
in  the  files  of  the  SCS  Harrisburg  Office, 
including: 

a)  Hydrologic  and  hydraulic  design 
calculations,  (24  pp.). 
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b)  Structural  design  calculations, 
i.e.,  riser  design,  anti-seep 
collar  design,  etc.  (18  pp.). 

c)  Geology  Report  PA-461-G.  Summary 
report  of  site  reconnaissance,  test 
pits,  and  soil  borings. 

7)  Various  post-construction  inspection  reports 
by  the  SCS,  the  Pennsylvania  Fish  Commission, 
and  PennOER  (available  in  PennDER's  files). 

2.2  CONSTRUCT I ON 

Readily  available  information  on  the  construction  of 
this  dam  was  reviewed  in  connection  with  this  Phase  I 
Investigation.  This  information  consisted  of  PennDER's 
files  for  this  dam.  Many  design  and  construction 
modifications  recorded  were  incorporated  into  the  "as 
built"  drawings.  Most  of  these  drawings  have  been 
included  in  this  report;  however,  all  additional  draw- 
ings are  available  in  the  files  of  the  SCS  Harrisburg 
office. 

2.3  OPERATION 


The  Mill  Run  Watershed  Work  Plan,  and  a subsequent 
agreement  between  the  Pennsylvania  Fish  Commission  and 
the  SCS,  dated  21  August  1961,  details  the  provisions 
for  operation  and  maintenance  of  this  structure.  A 
copy  of  this  agreement  was  provided  to  the  inspection 
team  by  the  Pennsylvania  Fish  Commission  and  is  readily 
available. 

2.4  EVALUATION 

The  information  reviewed  for  this  dam  did  not  indicate 
any  cause  for  concern  for  the  safety  of  the  structure. 

It  should  be  noted  that  several  construction  changes 
were  noted  on  the  "as  built"  plans  revising  the  elevations 
and  length  of  the  outlet  conduit  for  the  structure. 


SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 


General  - The  dan  and  its  appurtenant  structures 
were  found  to  be  in  good  overall  condition  at  the 
tine  of  the  inspection,  with  the  exception  of  a 
seepage  area  noted  to  the  left  of  the  outlet 
conduit.  Noteworthy  deficiencies  observed  are 
described  briefly  in  the  following  paragraphs. 

The  complete  visual  inspection  check  list  and  field 
sketch  are  given  in  Appendix  A. 

Dam  - Minor  seepage  was  exiting  approximately 
20  feet  left  and  3 feet  higher  than  the  downstream 
end  of  the  outlet  pipe.  A 4-inch  diameter  by 
1-foot-deep  hole  was  present  at  this  location. 
Although  this  indicates  that  piping  (internal 
migration  of  fine  soil  particles)  may  be  occurring, 
no  fine  material  was  observed  being  transported  by 
the  minor  amount  of  seepage  at  the  time  of  inspec- 
tion. It  could  not  be  determined  how  long  this 
seepage  has  been  occurring,  but  the  vegetation 
indicates  it  may  be  of  relatively  recent  develop- 
ment. (Note:  The  vegetation  was  green  and  lush 
and  did  not  contain  cattails  or  other  identifiers 
of  a long-term  seepage  condition. ) 

A rodent  hole  was  observed  on  the  downstream  slope 
approximately  200  feet  left  of  the  right  abutment. 
Erosion  is  occurring  around  the  outlet  plunge 
pool.  Also,  a small  spring  was  observed  on  the 
downstream  bank  of  the  outlet  channel.  It  is 
estimated  that  this  spring  has  been  present  for 
awhile. 


Dike  - The  vegetative  cover  on  the  dike  was  very 
thick  at  the  time  of  inspection.  Normally  the 
dike  does  not  impound  water  but  only  serves  to 
impound  water  when  the  reservoir  level  is  above 
El.  1219.0  feet. 


Appurtenant  Structures  - The  concrete  in  the 
intake  and  outlet  structures  of  the  principal 
spillway  (outlet  works)  is  in  good  condition. 

The  pond  drain  slide  gate  is  reportedly  operative. 

Reservoir  Area  - The  side  slopes  of  the  reservoir 
are  steep  but  with  good  vegetative  cover.  No 
unusual  sedimentation  has  occurred  in  the  reservoir 
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Downstream  Channel  - The  original  stream  channel 
of1  Mud  Run  forms  the  downstream  outlet  channel. 

Some  vegetation  is  located  in  the  channel  just 
below  the  plunge  pool  ( see  Photo  5 ) . Approximately 
1500  feet  downstream  from  the  dam  are  a roadway 
embankment  and  culvert.  Mud  Run  flows  into  Little 
Sugar  Creek  approximately  1.5  miles  below  the  dam. 
Approximately  three  homes  are  located  along  Mud 
Run  between  the  dam  and  Little  Sugar  Creek. 

Little  Sugar  Creek  flows  approximately  6.5  miles 
down  a relatively  uninhabited  reach  before  entering 
the  Borough  of  Cochranton.  The  confluence  of 
Little  Sugar  Creek  and  French  Creek  is  just  below 
Cochranton. 


SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 


The  following  is  a brief  summary  of  the  emergency  plan 
now  in  effect  for  the  dam: 

The  Crawford  County  waterways  patrolman  or  a 
deputy  patrolman  shall  observe  the  structure 
during  periods  of  heavy  precipitation.  They  are 
instructed  to  notify  the  PennDER  Regional  Office 
at  Meadville  [telephone  (814)  724-8550,  a 24-hour 
number]  if  they  observe  any  of  the  following 
conditions  during  these  observations: 

1)  Sliding  of  upstream  or  downstream  slopes 
or  abutments  contiguous  to  the  dam; 

2)  sudden  subsidence  of  the  crest  of  the 
dam; 

3)  longitudinal  or  transverse  cracking  of 
the  crest  of  the  dam; 

4)  unusual  release  of  water  from  the  face 
or  toe  of  the  dam; 

5)  any  other  unusual  conditions  at  the 
downstream  slope  of  the  dam; 

6)  significant  landslides  in  the  reservoir 
area  and; 

7)  unusual  discharges  through  the  spillway 
system. 

It  is  recommended  that  additional  emergency  procedures 
be  prepared,  prominently  displayed,  and  furnished  to 
all  personnel.  The  owner  should  coordinate  with  the 
Pennsylvania  Emergency  Management  Agency  (formerly 
Civil  Defense),  and  other  appropriate  agencies  and 
civil  officials  in  developing  an  emergency  evacuation 
plan  for  areas  which  will  be  affected  in  the  event  of  a 
dam  failure. 

4.2  MAINTENANCE  OF  DAM 

Routine  maintenance  is  performed  periodically  by  the 
Pennsylvania  Fish  Commission  personnel.  Inspections  of 
the  dam  are  routinely  performed  weekly  by  the  area 
maintenance  manager.  Annual  inspections  are  performed 
by  the  SCS  in  conjunction  with  the  Pennsylvania  Fish 
Commission. 
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4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  pond  drain  slide  gate  is  reportedly  operated  twice 
a year  to  verify  operational  adequacy.  Trash  and 
debris  are  removed  during  Pennsylvania  Fish  Commission 
personnel  visits  to  the  dam. 


4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 


There  are  no  warning  procedures  in  the  event  of  a dam 
failure.  An  emergency  warning  procedure  should  be 
developed. 


4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 


Both  operational  and  maintenance  procedures  are  considered 
adequate  for  the  dam. 


SECTION  5 - HYDRAULIC/HYDROLOGIC 


S . 1 EVALUATION  OF  FEATURES 


s.  Design  Data  - Hydrologic  and  hydraulic  design 

calculation*  for  Tamarack  Lake  were  obtained  from 
the  SCS  Design  Report.  According  to  SCS  criteria, 
the  emergency  spillway  and  freeboard  hydrographs 
were  developed  and  routed  through  the  reservoir  to 
establish  the  elevations  of  the  design  high  water 
and  crest  of  dam.  The  emergency  spillway  hydrograph 
was  developed  using  a 6-hour  rainfall  of  0.8  inches 
with  a peak  discharge  of  8366  c.f.s.  The  freeboard 
hydrograph  was  developed  using  a 6-hour  rainfall 
of  17.7  inches  with  a peak  discharge  of  16,394  c.f.s. 

b.  Experience  Data  - No  detailed  reservoir  stage/ 
rainfall  records  are  available.  The  owners  of  the 
dam,  however,  reported  that  the  reservoir  level 
has  never  reached  the  emergency  spillway  crest. 

c.  Visual  Observations  - No  condition  was  observed  at 
the  time  of  the  inspection  to  indicate  that  the 
spillway  and  outlet  works  could  not  operate  satis- 
factorily in  the  event  of  a flood. 

d.  Overtopping  Potential  - The  Tamarack  Lake  Dam  "B" 
is  classified  as  a "High"  hazard-” Intermediate" 
size  dam  requiring  evaluation  for  a spillway 
design  flood  equal  to  the  Probable  Maximum  Flood 

( PMF ) . The  spillways  consist  of  a typical  SCS 
concrete  riser  and  vegetated  earth  channel.  The 
hydrologic  and  hydraulic  capabilities  of  the 
reservoir  and  spillways  were  evaluated  by  routing 
the  PMF  through  the  reservoir  with  the  aid  of  the 
U.S.  Army  Corps  of  Engineer's  Flood  Hydrograph 
Package,  HEC-1.  The  PMF  hydrograph  developed  as 
part  of  this  analysis  had  a peak  discharge  of  9980 
c.f.s.  based  on  a 6-hour  rainfall  of  21.9  inches. 
Discharges  from  the  outlet  works  located  at  both 
Dam  "B”  and  Dam  "A”  were  considered  in  the  flood 
routing.  The  results  of  this  routing  indicate 
that  the  reservoir  is  capable  of  passing  the  PMF 
with  a corresponding  maximum  reservoir  level  of 
El.  1222.9  feet,  which  is  0.4  foot  below  the 
minimum  crest  of  dam  of  1223.3  feet.  The  maximum 
discharge  from  the  reservoir  is  4609  c.f.s.  of 
which  approximately  2030  c.f.s.  discharges  from 
dam  site  "B”  into  Mud  Run. 
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Spillway  Adequacy  - The  dam,  as  outlined  in  the 
above  analysis  is  capable  of  passing  the  PMF 
without  overtopping.  Therefore,  according  to  the 
recommended  criteria,  the  spillway  is  considered 
" adequate . 11 


SECTION  6 - STRUCTURAL  STABILITY 


EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations  - The  seepage  area  noted 
during  the  visual  inspection  should  be  periodi- 
cally examined  in  the  future  to  verify  that  the 
quantity  of  seepage  is  not  increasing  and  trans- 
portation of  fine  material  is  not  occurring. 

Should  the  extent  of  the  seepage  area  or  charac- 
teristics of  the  seepage  increase  with  time,  the 
condition  should  be  studied  in  detail  and  appro- 
priate remedial  measures  taken. 

b.  Design  and  Construction  Data  - Based  upon  the 
information  reviewed  concerning  Tamarack  Lake 
Dam  "A"  (where  similar  embankment  materials  were 
used),  and  the  visual  observations  during  the 
field  inspection;  it  is  concluded  that  Tamarack 
Lake  Dam  "B"  could  be  shown  to  satisfy  the  recom- 
mended stability  requirements  presented  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of 
Dams . " 

c.  Operating  Records  - Nothing  in  the  readily  available 
operating  information  indicates  cause  for  concern 
relative  to  the  structural  stability  of  the  dam. 

d.  Post-Construction  Changes  - The  post-construction 
modifications  made  to  the  dam  do  not  adversely 
influence  the  structural  stability  of  the  dam. 

e.  Seismic  Stability  - The  dam  is  located  near  the 
boundary  between  Zones  1 and  2 of  the  "Seismic 
Zone  Map  of  the  Contiguous  United  States,"  Figure  1, 
page  D-30,  "Recommended  Guidelines  for  Safety 
Inspections  of  Dams."  Both  of  these  zones  are 
considered  to  present  no  hazard  from  earthquakes 
provided  static  stability  conditions  are  satisfied 
and  conventional  safety  margins  exist.  Tamarack 
Lake  Dam  "B"  could  be  shown  to  meet  the  static 
stability  requirements  and,  therefore,  further 
consideration  of  the  seismic  stability  is  not 
warranted  at  this  time. 
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SECTION  7 - ASSESSMENT 


Safety  - The  dam  was  found  to  be  in  good  overall 
condition  at  the  time  of  inspection.  Tamarack 
Lake  Dam  "B"  is  a "High"  hazard-" Intermediate" 
size  dam  requiring  a spillway  capacity  equal  to 
the  PMF.  As  presented  in  Section  5,  the  spillways 
and  reservoir  are  adequate  to  pass  the  PMF  without 
overtopping  the  dam. 

Adequacy  of  Information  - The  information  available 
and  the  observations  made  during  the  field  inspection 
are  considered  sufficient  for  this  Phase  I Inspection 
Report . 

Urgency  - The  owner  should  initiate  the  action 
discussed  in  paragraph  7.2.  without  delay. 


Necessity  for  Additional  Data/Evaluation  - 
No  further  investigation  is  necessary,  unless 
future  inspections  of  the  seepage  area  indicate 
changing  conditions. 


7.2  RECOMMENDATIONS 


The  inspection  revealed  certain  items  of  remedial  work 
which  should  be  performed  by  the  owner.  These  include: 

1)  The  periodic  inspection  of  the  seepage  area 
to  identify  a change  in  quantity  or  the 
exiting  of  muddy  water  from  this  area  and,  if 
necessary,  to  study  the  situation  in  detail 
and  take  appropriate  remedial  measures. 

2 ) Remove  the  vegetation  from  the  downstream 
channel . 


3 ) Repair  the  animal  burrows  in  the  embankment 
and  establish  a rodent  control  program. 

4)  Place  additional,  properly  designed  riprap 
protection  (or  other  appropriate  measure) 
along  the  plunge  pool  to  reduce  the  erosion 

Emergency  procedures  should  be  developed  by  the  owner 
including: 

1)  A detailed  emergency  operation  and  warning 
system. 


f 


2)  During  periods  of  unusually  heavy  rain, 

provide  around-the-clock  surveillance  of  the 

dan. 


3)  When  warning  of  a storm  of  major  proportions 
is  given  by  the  National  Weather  Service, 
the  owner  should  activate  the  emergency 
operation  and  warning  system. 
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FOUNDATION 


examined  in  the  future  when  the  tallwater  is  lower. 


- CONSTRAINTS  Hone 

- DISCHARGE  ratings  are  available  In  the  SCS  design  files  and  Included  as  part  of  Appendix  D of  this 

report. 

rainpall/RESERVOIR  records  No  rainfall  or  reservoir  level  records  are  available. 


BORROW  SOURCES  See  Plate  3 for  the  limits  of  the  borrow  area  at  the  dam  site. 
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DETAILED  PHOTOGRAPH  DESCRIPTIONS 


] 


u 

Overall  View  of  Dam  and  Dike 

Top  Photo  - Overall  View  of  Dam  from  Right  Abutment 
(Emergency  Spillway  Channel  Located 
behind  Trees  in  Left-Center  of  Photo) 

Bottom  Photo  - Overall  View  of  Dike  from  Right 
Abutment  of  Dike 

Photo  1 - View  Looking  at  Downstream  Portion 
of  Emergency  Spillway  Channel 

Photo  2 - View  from  Left  Abutment  of  Dam 

Photo  3 - Close-up  of  Intake  Riser 

Photo  4 - View  of  Outlet  Conduit  and  Drainpipes 

Photo  5 - View  of  Downstream  Channel 

(Note  Vegetation  in  Channel) 

Photo  6 - Close-up  of  Seepage  Located  to  Left  of  Outlet  Pipe 


Note:  Photographs  were  taken  on  29  November  1978. 
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HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this 
Phase  I Inspection  Report  are  based  on  the  use  of 
a Snyder's  unit  hydrograph  developed  by  the  U.S. 

Army  Corps  of  Engineers.  Due  to  the  limited 
number  of  gaging  stations  available  in  this  hydrologic 
region  and  the  wide  variation  of  watershed  slopes, 
the  Snyder's  coefficients  may  yield  results  of 
limited  accuracy  for  this  watershed.  As  directed 
however,  a further  refinement  of  these  coefficients 
is  beyond  the  scope  of  this  Phase  I Investigation. 

In  addition,  the  conclusions  presented  pertain  to 
present  conditions,  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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TAMARACK  LAKE  DAM  "B" 

NDI  NO.  PA  00746,  PennDER  No.  20-47B,  SCS  No.  461B 

REGIONAL  GEOLOGY 


Tamarack  Lake  Dam  "B"  is  located  on  Mud  Run  in  the  glaciated 
section  of  the  Appalachian  Plateaus  physiographic  province. 
Bedrock  units  beneath  the  glacial  till  are  members  of  the 
Pocono  group,  Pennsylvanian  system.  Regionally,  these 
gently  dipping  strata  are  sandstone  and  conglomerates  which 
are  generally  hard,  gray  and  massive  with  shale  seams. 
However,  no  bedrock  was  penetrated  by  test  borings  or  pits 
made  to  obtain  foundation  data  for  design  of  the  dam. 

Geologic  references  indicate  that  the  dam  is  located  on 
Wisconsin  stage  Kent  ground  moraine.  The  reservoir  area 
between  Dam  "A"  and  Dam  "B"  is  a former  swamp  along  the 
drainage  divide  between  Mill  Run  and  Mud  Run.  Dam  foundation 
soils  are  mainly  sands  and  silts  with  lesser  amounts  of  clay 
and  gravel.  Some  of  these  soils  may  be  earlier  glacial  lake 
deposits . 
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GEOLOGIC  MAP 
Tamarack  Lake  Dam  “B" 

NOI  No.  PA  00746  Crawford  County 


Reproduced  from  Geologic  Map  of  Pennsylvania. 
Pennsylvania  Geological  Survey.  4th  Series 

Scale  One  Inch  Equals  Approximately  Four  Miles 
See  Legend.  Next  page 
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